TCDD-induced apoptosis in EL-4 cells deficient of the aryl hydrocarbon receptor and down-regulation of IGFBP-6 prevented the apoptotic cell death.
Although the potent environmental contaminant 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) has been well known for its immunosuppressive activity, the mechanisms of its action have been difficult to elucidate, partly because of its inability of exerting its effects in vitro. We previously reported that insulin-like growth factor-binding protein-6 (IGFBP-6) expression in the thymus was increased by TCDD treatment of mice and that the TCDD-up-regulation of the IGFBP-6 gene was also observed with EL-4 mouse thymoma cells. In the present study, we examined the effects of IGFBP-6 on the TCDD-mediated cytotoxicity in EL-4 cells. By stably expressing IGFBP-6 sense or anti-sense mRNA in the EL-4 line of mouse thymoma cells, it was possible to isolate clones in which IGFBP-6 expression was increased or decreased. Clones expressing IGFBP-6 sense mRNA displayed increased sensitivity to cytotoxicity mediated by TCDD, whereas clones expressing IGFBP-6 anti-sense mRNA displayed reduced sensitivity. TCDD-induced DNA fragmentation was less pronounced in clones expressing IGFBP-6 anti-sense mRNA than clones expressing IGFBP-6 sense mRNA or the empty vector. Caspase 3 was activated by TCDD and anti-sense IGFBP-6 expression reduced its activity. Interestingly, the effects of TCDD were exerted without aromatic hydrocarbon (Ah) receptor (AhR). Taken together, the results have shown that IGFBP-6 mediates the immunotoxic effects of TCDD in EL-4 cells in an AhR-independent pathway.